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PREFACE 


This manual describes how to use the iIAPX 86,88 Family utilities: 


e LINK86 
* CREF86 
° =LIB86 

¢ LOC86 
¢ OH86 


These products run on 8086- and 8088-based systems. They are used by program- 
mers developing programs with ASM86, ASM89, PL/M-86, PASCAL-86, 
FORTRAN-86, or any other language translator that produces object code compat- 
ible with the iAPX 86,88 Family of processors. The iAPX 86,88 Family of pro- 
cessors includes 8086, 8088, 8087, and 8089 processor chips. Because the 8086 is the 
first member of this family, this manual uses 8086 generically to represent the entire 
family. 


This manual presumes familiarity with the conventions of the operating system 
under which the iAPX 86,88 utilities are being executed. It also presumes familiarity 
with the basic requirements of individual languages and translators. 


This manual is divided into the following chapters: 


¢ Chapter 1, Introduction: a summary of the relationship among the utilities and 
basic concepts governing their use 


¢ Chapter 2, LINK86: how to invoke, use the controls for, and read the printed 
listing from LINK86 


¢ Chapter 3, CREF86: how to invoke, use the controls for, and read the output 
listing from CREF86 


¢ Chapter 4, LIB86: how to invoke and use the commands for LIB86 


¢ Chapter 5, LOC86: how to invoke, use the controls for, and read the printed 
listing from LOC86 


© Chapter 6, OH86: how to invoke OH86 


This manual also contains several appendixes, meant for quick access to the follow- 
ing information: 


e iAPX 86,88 absolute object file format definitions (Appendix A) 
¢ Hexadecimal-decimal conversion information (Appendix B) 


e The effect of available memory on the performance of LINK86, CREF86, 
LIB86, and LOC86 (Appendix C) 


e Summaries of iAPX 86,88 Family utility controls and error messages: 
e LINK86 (Appendix D) 
© CREF86 (Appendix E) 
e LIB86 (Appendix F) 
e LOC86 (Appendix G) 
© OH86 (Appendix H) 
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NOTE 


The following appendixes address issues dependent on specific 
operating systems, such as operating environments, related 
publications, and examples. These appendixes contain foldout 
pages, designed to be opened out to your right and used in conjunc- 
tion with general instructions provided in the chapters and other 
appendixes. On these foldout pages you will find sample invoca- 
tions for the iAPX 86,88 Family utility controls and commands. 


¢ Additional information for Series III users (Appendix I) 
e Additional information for iRMX 86 users (Appendix J) 


Once you have gained sufficient familiarity with the basic principles of iAPX 86,88 
Family utilities operation, you will find the following publication convenient for 


_ quick syntax reference: 


e iAPX 86,88 Family Utilities Pocket Reference, order number 121669. 


Before reading this manual, ensure that you are familiar with the following terms 
and conventions: 


Notational Conventions 


punctuation other than the following must be entered if required by the 
control syntax. 


{} indicates that one and only one of the syntactic items 
contained within the braces is required. 


[] indicates that the syntactic item or items contained within the 
brackets are optional. 


indicates that the preceding syntactic item may be repeated an 
indefinite number of times. (The ellipsis is often used within 
brackets and with acomma “‘[,...]’’ to indicate that preceding 
item may be repeated, but each repetition must be separated 
by acomma.) 


| separates various options within the brackets [ ] or braces 


UPPERCASE indicates that these characters must be entered exactly as 
shown. 
italic indicates a meta symbol that may be replaced with an item 


that fulfills the rules for that symbol. The actual symbol may 
be any of the following: 


pathname is a valid designation for a file; in its entirety, it consists of a 
directory-name and a filename. 


directory-name is that portion of a pathname that acts as a file locator by 
identifying the device and/or directory containing the 
filename. 


filename is a valid name for the part of a pathname that names a file. 
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minimum-size 
maximum-size 
paragraph 


offset 
address 


segment name 
module name 
class name 
group name 
overlay name 
‘public symbol 
variable name 


black 


# oO system-id 


pathname, 
pathnamed2, ... 


Vxy 


Oo 
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are numbers and must follow Intel standards for number 
representation (see PL/M-86 or ASM86). Use the H suffix for 
hexadecimal, B suffix for binary, O or Q suffix for octal and 
D or nothing for decimal. 


are defined by the 8086 object file formats described in 
Appendix A. They may be up to forty characters 
long and may contain any of the following characters in any 
order: 


A,B, C, D, E, F, G, H, I, J, K, L, M,N, O, P, Q,R,S,T, U, V, 
W,X, Y, Z, 0, 1, 2, 3, 4, 5, 6, 7, 8,9, 2, @, t,..—. 


black background is used in examples to indicate the user’s 
entries. 


is a generic label placed on sample listings where an operating 
system-dependent name would actually be printed. 


are generic labels placed on sample listings where one or more 
user-specified pathnames would actually be printed. 


is a generic label placed on sample listings where the version 
number of the product that produced the listing would 
actually be printed. 
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Generating Code to Run on an iRMX 86-Based 
System 


To generate code that runs on an iRMX 86-based system, perform the following 

steps: 

1. Translate the program into object code by using the appropriate compiler or 
assembler. 


2. Use LINK86 to link the program with other routines or libraries as necessary. 

When doing this, remember the following: 

e If you wrote your program in FORTRAN or Pascal, or if you invoked 
specific universal development interface (UDI) calls, you must link your 
program to the iRMX 86 UDI library that corresponds to the model of 
segmentation for your program. These libraries are: 


Library Model of Segmentation 
URXLRG.LIB LARGE or MEDIUM 
URXCOM.LIB COMPACT 
URXSML.LIB SMALL 


¢ Donot use FASTLOAD control. Currently, the iRMX 86 Operating System 
cannot load programs linked with this control. 


¢ To produce LTL code, use the BIND control. In this case, also specify the 
MEMPOOL and SEGSIZE controls to allocate memory for the memory 
pool and stack. If you do not use BIND, you must specify SEGSIZE with 
the LOC86 command. 


3. If you did not specify the BIND control in the LINK86 command, use LOC86 to 
assign absolute addresses to your program. In order to run this program in an 
iRMX 86 environment, you must also reserve the program’s memory locations 
during iRMX 86 configuration. 


4. To invoke the program from a terminal, enter the pathname of the file that 
contains the program’s linked (if LTL code) or located object code. 


Program Development Examples 


The following examples are programming problems solved by using one or more of 
the iAPX 86,88 utilities on an iRMX 86-based system. 


Example 1: Using CREF86 


Figure J-1 illustrates a CREF86 cross-reference listing for an input list of 15 files, 
one of which contains several modules. The output print file pathname OUT and a 
title for the listing were specified in the controls. Although PAGEWIDTH (PW) and 
PAGELENGTH (PL) specifications were also noted in the controls, the numbers 
specified are the same as those provided by default. 
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Additional Information for i1RMX 86 Users 


CREF&6 


ARNX 86 CREFS86 Vxy 


INPUT FILES: 


OUTPUT FILE: 
CONTROLS SPECIFIED: 


MODULES INCLUDED: 
PILE NAME 


sPV:ROOT.OBJ: 
rF1:PARSE.OBJ: 
sF12:SIGNON OBJ: 
3F1:STATE.ObJ? 
tP1:ERROR.OBJ: 
tFU:UTILS OBJ: 
:F1:MEMMAN.OBJ: 
TFV:SCANNR.OBJ: 
2F1:PROCES.OBJ: 
2F1:SCUTIL.OBJ: 
:PIsLIST.OBJ: 
tFVsLSUTIL.OBU: 
2FU:SORT.OBJ: 
F1:UDSMA.LNK? 
URXCOM.LIB 


CREFG6 EXAMPLE OF 


SYMBOL NAME 


ACCESS_YAGE . . . 
ALLOCATE. . . 1 ee 
APRENDNODE. . . . 
APPENDUDSHNODE. . . 
ARRAYBASE . 2... 
ATOTs: sor so oe rey 6 


BTOX. «2» we eae 
BUBBLESORTVARNAMES. 
BUMPLINECOUNT . . . 


CHECKHEADER . 
CHECKOVERLAY. 
CHECKVANI Ire, 


REFG6 EXAMPLE OF 


UNLOAD_PAGE .. . 
VARAKEAP. « «4 6 
VBLOCKLASTBEADEK. 


WARNING «ae 
WRITEDATA . . . 
WRITEINITLINEBUP 
WRITELINE . 2 
WHITENEWLINE, . 


WRITETOCOMMANDBUF 
WRITETOFILE . . . 


ZERO. . - 
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ChOSS 


EXAMPLE OF CROSS REFERENCE USING CREF86 


tF1:PARSE.OBJ 
T:SCANNR.OBJ 
FE 13UDSMA.LNK 


1:ROOT.OBJ 
EMMAN .OBJ 
:F1:SORT.OBJ 


?F13S1GNON.OBJ 
tF1:PROCES.OBJ 
URXCOM.LIB 


OUT 
PR(OUT) TT( EXAMPLE Of CROSS REFERENCE USING CREFO6) P&(120) PL(60) 


MODULE NAME(S) 


CREF66 

PARSE 

SIGNON 
NEXTSTATE 
ERROR 
UTILITIES 
MEMORYMANAGEMENT 
SCANMODULES 
PROCESSRECORDS 
SCANUTILITIES 
LISTOUTPUT 
LISTUTILITIES 
SYMBOLSOAT 
OBJMAN 
DQALLOCATE 
DQDETACH 
DQGETTIME 
SYSTEMSTACK 


DQATTACH 
DQEXIT 
DQOPER 


DQFREE 
DQREAD 


CROSS REFERENCE USING CREFDS 


SYMBOL TIPE 


UNKNOWN 
UNKNOWN 
PROCEDURE 
PROCEDURE 
POINTER 
PROCEDURE 


OBJHAN 
OBJMAR 
UTILITIES 
UTILITLES; 
SYMBOLSORT; 
UTILITIES; 


NEAR 
NEAR 


WORD 
PROCEDURE 


PROCEDURE 
PROCEDURE 


WORD 
NEAR 
NEAR 


UTILITIES; 
SYMBOLSORT; 
LISTUTILITIES; 


PROCEDURE 
PROCEDURE 
PROCEDURE 


NEAR 
NEAK 
BITE 


SCANUTILITIES; 
SCANULILITIES; 
SCANUIILITIES; 


REFERENCE USING CREF66 


UNKNOWN OBJHAN 


POINTER 
wORD 


HEMORX MANAGEMENT; 
PROCESSHECORDS; 


PROCEDURE 
PROCEDURE 
PROCEDURE 
PROCEDURE 
PROCEDURE 
PROCEDURE 
PROCEDURE 


ERROR; 
LISTUTILITIES; 
LISTUTILITIES; 
LISTUTILITIES; 
LISTUTILITIES; 
PARSE 
LISTUTILITLES; 


WORD UTILITIES 


IF 1:STATE.OBJ 
IF 1:SCUTIL.OBJ 


DQCHANGEEXTENSION 


iAPX 86,88 Family Utilities 


MM/DD/YY 


3F1: ERROR OBS 
tFI:LIST.OBJ 


V:UTILS.OBJ 
sFI:LSUTIL.OBJ 


DQUVECODEEXCEPTION 
DQGETSYSTEMID 
DQWRITE 


DQCREATE 
DQGETAHKGUMENT 
DQSEEK 


MI/DE YY 


DEFINING HODULE; REFERRING MODULE(S) 


PARSE SCANMODULES 
LISTOUTPUT 
PARSE 


PROCESSRECORDS 


LISTUTILITIES 
LISTOUTPUT 
LISTOUTPUT 


SCANKODULES 
SCANMUDULES 
PROLESSHECORLS 


MM/DD/YY 


PROCESSKECORDS LISTOUTPUT SYMBOLSORT 
UTILITIES LISTOUTPUT SYMBOLSORT 


PROCESSRECORUS 
LISTOUTPUT 
LISTOUTPUT 


SCANMODULES 
ERROR UTILITIES 
ERROR UTILITIES 
LISTOUTPUT 


UTILITIES LISTGUTPUT 


ERROR LISTOUTPUT 


Figure J-1. CREF86 Cross-Reference Listing 
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Example 2: Building and Using Library Files 


A library is a file that contains object modules. Libraries allow you to collect 
commonly-used pieces of software into one file. The library file can be included in a 
LINK86 invocation, and LINK86 will use the modules to resolve references. 


nS 


You can add the output from a translator, LINK86, or LOC86 to a library. The 
modules added may be relocatable or absolute; they can have unresolved references 
or be completely linked. 


Let’s consider the following scenario—we have created six routines (SINE, 
COSINE, TANGENT, COSECANT, SECANT, and COTANGENT). We want to 
create a library file that will allow each routine to be linked to programs separately. 


The first step necessary to create the library is to translate each routine separately. If 
we were to put them in a single source module, the translator would translate them 
into one module with six public symbols. We could add this module to a library, but 
when we tried to link one of the routines into a program, all six would be included. 


Once the routines are translated, LIB86 can be used to create a library file and add 
modules. The LIST command is used to display the contents of the library and the 
publics contained within it. 


mLIB86<cr> 


RMX 86 8086 LIBRARIAN Vx.y 


.p Saar 
“FOO uf 
: Aon suis aud 


COSECANT 
COT 

COTANGENT 
TAN 

TANGENT 


MEXIT<cr> 
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Example 3: Linking and Locating Programs with Overlays 
Using OVERLAY Control 


The easiest way to build an 8086 program that contains overlays is with LINK86’s 
OVERLAY control. Overlay modules built with this control reside in the same file 
as the root. The operating system supplies routines that will load the overlays con- 
structed in this way. See the iIRMX 86 Loader Reference Manual or the Run-Time 
Support Manual for iAPX 86,88 Applications. 


After the program modules that will constitute the root and its overlays are 
translated, each of the overlays and the root must be linked separately. Then the 
root and all of the overlays are linked together. 


The example following shows the first step toward linking overlays—linking all of 
the modules that will constitute each overlay and the root separately: 


- Ee OV1B.0BJ &<cr> 


Gua0Nsle OBslyaanOVAUALAO8 J 
Ma VCR ACNT ERTS 


ON 2e0 Bivins OMArBa0BU <s0V2C L0BU &<cr> 
COVERTER Ray tcr> 


aL IINIK(8,6 
ESO VIERIEAY?CO 


mLINK86: OV3 OBJ: OVSA.0BU: OVERLAY COVERLAY3) <cr> 
mLINK86:0V4.0BU5-OV4A50BU OVERLAY COVERLAY4) <cr> 


RINKS OngROO TAO Bd—iROOTAL 
PSUR SHUMETEMOVERTATICR 


Notice that all of the modules, including the root, are linked with the OVERLAY 
and NOBIND controls. The overlay name for the root is not as critical as for the 
overlays, since the overlay name is used when calling the loader. 


Finally, the overlays and root must be linked together. Since any one of the files 
could be the root, LINK86 requires for the final link the file containing the root 
must be first in the input list. During this final link, the OVERLAY control is not 
used: 


BL INKS 6psROOTusLN Kea ONAualNKiogOV 2. LNK, 
BO VusUNK@TOMPRO GRO BIND Sen> 


OV3.LUNK, &<cr> 


In the invocation, the BIND control is specified. The resulting object file is exe- 
cutable on an iRMX 86-based system. 


Figure J-2 shows the LINK86 print file listing for the previous invocation. 


There is nothing special about the invocation line to LOC86 when locating a file that 
contains overlays or that has been bound: 


B-OCBSinPROGuBOGRESERVEsGOH TO 77FFH, &<cr> 
eEIOFCOODHMTONOFFFPFH)<er> 


The RESERVE control prevents LOC86 from assigning memory addresses reserved 
for the Operating System. However, the values you enter with the RESERVE con- 
trol must depend on the size and location of your Operating System and other 
application software. Figure J-3 illustrates the printout from this invocation. 
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iAPX 86,88 Family Utilities Additional Information for iRMX 86 Users 


ARMX 86 8086 LINKER, Vx.y 


INPUT PILES: ROOT.LAK, OV1.LNK, OV2.LNK, OV3.LNK, OV4S.LHK 
QUTPUT FILE: PKOG.66 
CONTROLS SPECIFIED IN INVOCATION COMMAND: 
BIND 
DATE: MM/DD/Yy TIME: 


LINK MAP OF MODULE ROOT 


LOGICAL SEGHENTS INCLUDED: 

LENGTH ADDRESS ALIGN SEGMENT OVERLAY 
3CETH ------ G CODE ROOT 
ODOOH -----~- G CONST ROOT 
2840H ------ a DATA nOOT 


INPUT MODULES INCLUDED: 
ROOT .LNK( ROOT) 
OV1.LNK(PARSE) 
OV2.LNK(ILUDE) 
OV3.LRK(PICILUDE) 
OV4.LNK(FASTLOAD) 


GROUP MAP 


GROUP NAME: CGROUP 
OFFSET SEGMENT NAME 
Q000K CODE\CODE\ROUT 
SCEoh CODE\CODE\PASS1 
3CEbH CODE\CODE\PASS2 


SYMBOL TABLE OF MODULE ROOT 
BASE OFFSET TYPE SYMBOL OFFSET TYPE SYMBOL 


G(2) 251CH PUB ACTUAL OFODH PUB ASSUHEROOTCONTRO 
‘ -L 

a(2) OF22H PUB BASEFLXUPSEXIST OFOCh PUB BINDCONTROL 

a(2) OD26H PUB bNODEID 24EAH PUB BUFBASE 

G(2) OD2bH PUB CLASHNODEID ODSAH PUB COCONN 

G(2) OFOOH PUB COHMENTSCONTROL OFSOH PUB CURRENTFILNUM 

G(2) OFIAH PUB CURRENTOVERLAYNU OFSEH PUB CURRENTRECINDEX 

-H 


OVERLAY NAME = ROOT, MODULE NAME = ROOT 
BASE OFFSET TYPE SYMBOL OFFSET TYPE SYMBOL 


G(2) 4A2ZOH SYM MEMORY 0002H SYM COPYRIGHT 
G(2) ODOOH SYM LASTNMNODEID ODO2H SYH FIRSTNMNODEID 
G(2) ODOSH SYM LASTSGNODEID ODO6H SYM FIRSTSGNODEID 
a@(2) ODO6H SYM LASTIONODEID ODOAH SYM FIRSTTDNOOEID 
a(2) ODOCH SYM LASTEXNODEID ODOEH SYM FIRSTEXNODEID 
G(2) ODIOH SYM LASTGRNODEID ODI2H SYM FIRSTGRNODEID 
G(2) ODI4SH SYM LASTOVNODEID ODI6H SYM FIRSTOVNODEID 
a(2) ODIOH SYM LASTGNODEID ODIAH SYM FIRSTBNODEID 


OVERLAY NAME © ROOT, MODULE NAHE « LIT 
BASE OFFSET TYPE SYMBOL OFFSET TYPE SYMBOL 


G(2) 4A20H SYM HEMORY OO3CH BAS SGHODE 

G(2) OF56H SYM LITBASE OFS8H SYM LITID 

o(2) OF56H BAS LITNODE OFSAH SYM FIRSTNODEIDS 
G(2) OF64H SYM FIRSTNODE OF8EH SYM CURRENTRECINDEX 
G(2) OF96H SYM TEMPLATE OFB9H SYM 

G(1) O16EH SYM GETLIT 0006R SYM 

STACK OOO4H SYM I O207H SYM 


Figure J-2. LINK86 Listing for Program with Overlays 
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iRMX 86 8086 LOCATOR, Vxy 


INPUT FILE: PROG.56 

OUTPUT FILE: PROG 

CONTROLS SPECIFIED IN INVOCATION COMMAND: 
RESEKVE(OH TO 77FFH,OFCOQOH TO OFFFFrH) 

DATE: MM/DDIYY TIME: 


SYMBOL TABLE OF MODULE ROOT 
BASE OFFSET TYPE SYHBOL 
1034H 253CH PUB ACTUAL 


1034H OF22H PUB BASEFIXUPSEXIST 

1039H OD26H PUB BNODEID 

1034H OD28H PUB CLASHNODEID 

VO34H OFOOH PUB COMKENTSCONTROL 

1034H OF1An PUB CURRENTOVERLAYNU 
Baal 


OVERLAY = ROOT, MODULE = ROOT 
BASE OFFSET TYPE SYMBOL 


1034H 4A2OH SYM MEMORY 

1034H ODOOH SYM LASTNHNODEID 
1034H ODOSH SYM LASTSGNODEID 
1034H ODO8H SXM LASTTDNODEID 
1034R ODOCK SYM LASTEXNODEID 
1O54H OD10H SYM LASTGRNODELD 
1034H OD15H SYM LASTOVNODEID 
1034H OD18H SYM LASTBNODEID 
1034H ODICKH SYM SGNODEID 


OVERLAY = ROOT, MODULE = LIT 
BASE OFFSET TYPE SYMBOL 


1034H NA2QH SYM MEMORY 
1034H OF56H SYM LITBASE 
VO34H OF56H SYM LITNODE 
1034K OF64h SYM FIRSTNODE 
1054H OFQ6H SYM TEMPLATE 
0750h OloEh S¥mM GETLIT 
STACK O004H SYM I 


MEMORY MAP OF MODULE ROOT 


MODULE START ADDRESS PARAGHAPH = 14D6H OFFSET 
SEGHENT MAP 


START STOP LENGTH ALIGN NAME 


07600H OBSEGH 3CE7H CODE 
OB4ESH OFOBAH RSD3H CODE 
OBYEBH OEOCEH 2BETH CODE 
OBSESH 10337H 4ESOH CODE 


GROUP MAP 


ADDRESS GROUP OR SEGMENT 

07800H CGROUP 
CODE\CODE\ROOT 
CODE\CODE\PASS1 
CODE\CODE\PASS2 
CODE\CODE\PIC_PASS2 
CODE\CODE\FASTLOAD 

1O340H DGROUP 
CONST\CONST\ROOT 
DATA\DATA\ROOT 
STACK\STACK\ 


OFFSET 
OFODH 


oFrocH 
24Ean 
ODSAB 
OFSOK 
OFSEK 


OFFSET 


0002H 
oD02H 
ODObH 
ODOAK 
ODOEH 
OD12H 
OD16H 
ODIAH 
ODIEH 


OFFSET 


003CH 
OFS8H 
OFSAH 
OFOER 
OFBOH 
0006H 
O207H 


= 0006n 


CLASS 


CODE 
CODE 
CODE 
CODE 
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TYPE SYMBOL 


PUB 


PUB 
PUB 
PUB 
PUB 
PUB 


TYPE 


SYM 
SYM 
SYM 
SYK 
SYM 
SYM 
SYM 
SYM 
SYM 


ASSUMEROCOTCONTRO 
-L 

BINDCONTROL 

BUFBASE 

CcOcoNN 

CURRENTFILNUM 

CURRENTRECINDEX 


SYHBOL 


COPYRIGHT 
FIRSTNMNODEID 
FIRSTSGNODEID 
FIRSTTDNODEID 
FIRSTEXNODEID 
FIRSTGRNODELD 
FIRSTOVNODEID 
PIRSTBNODEID 
GRNODEID 


SYMBOL 


SGNODE 

LITID 
FIRSTNODEIDS 
CURRENTRECINDEX 


OVERLAY 


ROOT 
PASS) 
PASS2 
PIC_PASS2 


Figure J-3. LOC86 Listing for Program with Overlays 
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Example 4: Linking and Locating Programs with Overlays 
: Without OVERLAY Control 


It is harder to produce overlay modules without using the OVERLAY control. 
However, sometimes it is necessary to build programs in this way, for example, 
building a program for running under an operating system that does not support 
overlay modules contained in the same file as the root module. 


But regardless of the reason, building overlays in this fashion places an extra burden 
on the programmer. He must do some of the work that would be left to LINK86 


(and LOC86) if he were to use the OVERLAY control. In the following example we 
prepare a root and two overlay modules in separate files. 


First we must compile all modules. Examples of the invocation lines are shown 
below: 


BPLM86 FT PROOT SRC SMALU<cir> 
BP LMS6: 3 FVSOVIESRC SMALL <cir> 


mPLM86) SFT 3OV2.SRC SMALL EScin> 


In the next step we must link the root module to resolve external symbols with a 
library and to obtain a link map: 


BLINK8S6! FT sROOT.OBU USERS EIB (MAP <cir> 


We will need the link map for locating purposes. The link map, shown in figure J-4, 
shows the size of each segment in the root. Since the overlays are self-contained 
except for references to the root, we do not need a link map for them. The PL/M-86 
listing files will show the size of each overlay’s segments, as illustrated in figure J-5. 


Note that the length of the root’s code segment and OV1’s code segment must fit 
within 64K. This means that the code for the overlays must be in a part of memory 
contiguous with the root (to avoid altering the CS register during execution). OV2’s 
CONST and DATA segments are larger than OV1’s so that the STACK segment 
must be placed to leave room for OV2’s CONST and DATA segments. If the 
overlays share the STACK and MEMORY segments with the root, they must be 
located at the same address. 


ARKX 86 8086 LINKER, Vx.y 

INPUT FILES: :F1:ROOT.OBJ,USER.LIB 
OUTPUT FILE: <F1:ROOT.LNK 

CONTROLS SPECIFIED IN INVOCATION COMMAND: 


MAP 
DATE: MM/DD/YY TIME: 


LINK HAP OF MODULE LOANER 


LOGICAL SEGMENTS INCLUDED: 


LENGTH ADDRESS ALIGN SEGHENT CLASS OVERLAY 
¥ DE CODE 
CONST CONST 
DATA DATA 
STACK STACK 
MEMORY MEMORY 


INPUT MODULES INCLUDED: 
2P1:ROOT.OBJ( ROOT) 
2PO:USEH.LIB( LOADER) 
tPO:USER.LIB(EXIT) 
FO:USEK,LIB( ERROR) 
rPOIUSER.LIB(TIME) 


Figure J-4. LINK86 Map for Root File 
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s segment size information 


30 


01 this is the CODE segment 
29 this is the CONST segment 
85 this is the DATA segment 
64 


it} 
1 
3 


this is the STACK segment 


segment size information 


this is the CODE segment 
this is the CONST segment 
this is the DATA segment 
this is the STACK segment 


Figure J-5. Module Information for Overlays 


After computing the required location for the root’s DGROUP and STACK, we can 
locate the root module. The resulting file will not be executable, but it allows us to . 
resolve references to the root’s code and data symbols in the overlays. The following 
LOC86 invocation will leave room for the overlays’ code segments and place the 
DGROUP in the first unused memory location. (In the command line below, the DS 
register is initialized to OFFCEH, and the CS register is initialized to 0.) The STACK 
and MEMORY segments will be located above OV2’s DATA segment: 


bg Dy gres&iSoun> 
EH 
EMO 


scion to 


Once the root is located, we can use it to resolve external references in the overlay 
modules. The overlay modules cannot call each other, since only one is resident in 
memory at any time. The link commands are shown below. The NOPUBLICS with 
the EXCEPT control is used to avoid conflicts when we use the located overlays to 
resolve external references in the root: 


$ Jeg PUBLLC 


ate iLiYgGe FitysRO,07) &<cr> 
aie AICODE 


he RAN > 


BLINKS6 
thine cen. 


a LINK86, 
Re Op UBI 


30V.240B Jy PUBLICSONLYGAUAROOT) &<cr> 
EXCEPT COV2CODEMOV2DATIA ioe asd 


ei 


The PUBLICSONLY control resolves references to public symbols contained in the 
root. 
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iAPX 86,88 Family Utilities 


Change } 


After the overlays have been linked, they must be located. The code and data 
segments must be placed in the memory locations that were reserved when we first 
located the root. In this case the STACK and MEMORY segments must be the same 
for the overlays and the root: 


Ba L OC 86g: 
Roo cada ee (GOH pADGROURCOFFC 
ne SEGMe RTS MDEGSLOUID , GOL 


EMORY)! 


pei ROERGSECHEN a SHOE 6 


os O,C:8.6juasimal Risicin> 
“Mpa ver auENUE ROUIPACOH eA GROUP. GOFF, 
SEGHENTS CCN Rw pcm: 


The CGROUP and DGROUP base address must be specified in order to compute 
offset information. The final base address assigned to DGROUP by LOC86 will be 
rounded down to OFFCOH. 


Once the overlays are located, the root is linked and located into an executable form. 
The PUBLICSONLY control will resolve references to symbols in the overlay 
modules. Other than the addition of this input control, the LINK86 and LOC86 
command must be identical to those used previously: 


(0 gu 
NLS CCOHE GON) .6E 
sas EPICON SH 


The executable forms of the root and its overlay files are contained in :F1:ROOT, 
:F1:OV1, and :F1:0V2. Figure J-6 shows the resulting layout of memory. 


nis 
ROOT CODE 
SPACE 
8A9B 
BASC 
OVERLAY 
CODE 
SPACE 
OFFCO ~———— DS, SS 
OFFCE 
Boe DAL 
1050F 
105E0 
OVERLAY 
DATA 
SPACE 
10B33 
10B34 
STACK AREA 


40C33 
10C34 <«———— sP. 


MEMORY 


Figure J-6. Memory Organization for Example 4 121616-10 
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J-12 


Invocation Examples 


The following foldout pages contain examples of the iAPX 86,88 Family utility con- 
trols and commands. The examples may be used in conjunction with syntax 
specifications given: 


e In Chapter 2 for LINK86 
e In Chapter 3 for CREF86 
e In Chapter 4 for LIB86 

¢  InChapter 5 for LOC86 


When using the directions in these chapters, fold out the page in this appendix con- 
taining examples of the command or control in which you are interested. 


The following is a sample iRMX 86 OH86 invocation: 
BOH86 :FDO:FINALPROGRAM to csFDOSFINISH HEX<cer> 


Change ! 


iAPX 86,88 Faminyuies iRMX 86 LINK86 EXAMPLES 


Comments Control Examples 
This example defines two public symbols, VARONE ASSIGN BLINK864FLLE Tie LLE Cah lle) .&<cr> 
and VARTWO, with absolute addresses 50H and Rrissicit lovanone sone cet 
2000H, respectively. BAVARTWO'CZ000))*<er> 
In this example, the root file is RTFILE, and LIB1 and ASSUMEROOT ia L TINK 8.6.4R.0.0,T,1y50,B Jip RO.0.T:2:0i0 Balugun&isicur > 
LIB2 are ieren) files. ELT B10 TB2eTO RTFTLE OVERLAY <cr> 


LINKS 6,0V11..0.8 Jusgn0.Vi1 
* LiBipuursdliro OvAoBs 
SEIOVERLAY "ASSUMEROOT 


BLINKS 6uRTELLEjOVaOBJ, &<cr> 


PIOV2OBIMTO™PROG<CP> 


This line creates an LTL module. The output object BIND/NOBIND 


J 0 Bu 
file is :FD0:TEST with no extension. 


USER 


This example specifies default to avoid ambiguity. -— NE Capes TEN :GENERAL. 
cr> 


LEAN OB IND 


COMMENTS/NOCOMMENTS BLINKS Ong ziSOURCE OBJ &<cr> 
bial OCOMMENTS*<cr> 


OBJ 


BL INKS.6.95 WD 02S YSTEM/ PROG OBdak<cr> 


ari OW:WOOKISNISTEM/TEMPLTS TNE <er> 
SEACOMMENTS<cir> 
Do not use the FASTLOAD control when producing FASTLOAD/NOFASTLOAD BLINKS SsPROGOBdigol 1 81 » LIB2 &<cr> 
code for an iRMX environment. LIB IND FAS TUOAD<cr> 
INITCODE mLINK86 :PROG:MYPROG INITCODE<cr> 
LINES/NOLINES mLINK86 sF1:TEST/RN.OBU NOLINES<cr> 
LINES is the default, so it need not be specified. mLINK86 :F1:TEST/RN.OBJ LINES<cr> 
MAP/NOMAP mLINK86 :F1sTESTER.OBJ MAP<cr> 
iL LNK 8 OpussF.D/tessMATN 0.3 lugs 
oy]: PROGEUSEROBUsplR<clr> 
eEPUBINCSONLYC:FD0:8087.LOC) &<cr> 
PEINOMAP<c'r> 
This MEMPOOL example will increase the minimum MEMPOOL iL LNK 8. Ou t)F.D.OstsTiES.Tu5\ 0,8, pb Scn> 
dynamic memory requirements by 20H bytes, and by PEI SIER: PASI ae BIND’ &<cr> 
default the maximum size will increase, if necessary, PS IMEMPOOLC+20H) <cr> 
to equal the minimum. 
The minimum dynamic memory requirement is 100H. tL INK 8 Opec W.0.0:0US.ER/ TES OBJ. &<cr> 
The maximum dynamic memory requirement is SIMEMPOOL (TOOK, *200H) BIND <cr> 


300H. 
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Comments 


The LINK86 output module will have the name 
specified in parentheses in the control. 


This example removes all debug and public records 
from the object file. 


The EXCEPT in the NOPUBLICS overrides the 
PURGE. 


This use of ORDER specifies the order of segments 
for two groups. 


This example will create an overlay record. The 
name of the overlay will be OVERLAY1. 


First the constituent files must be linked to form 
overlays. 


The print file is :FD0: USER/TEMP1.MP1. 


The print file is :F1:PROG.MP1. 
The print file is :F1:THE.MAP. 


This example removes information about line 
numbers, local symbols, and comments from the 
print file. 


This statement removes all but the segment informa- 
tion and error messages from the print file. 


Control 
NAME 


OBJECTCONTROLS 


ORDER 


OVERLAY/NOOVERLAY 


PRINT/NOPRINT 


PRINT CONTROLS 


iRMX 86 LINK86 EXAMPLES 


Examples 


SLINKSOusUSER“TOMbBi, &<cr> 
+ TBYS Top NAME cr> 


Fey (THT'S "® VERY CONG MODULEQNAME.) <cr> 


msec eon p30 B dope 
* «Ble & 'SRCQ, pay WOO 
SEN AME CTEST 3 y<cr> 


a&Scun> 
SERTLIB &<cr> 


MM opus tage Excepn¢ lie 
PTIDATATEDATAZ <c 
uPLMP-RGni 0 BdyuakSour > 
IRXSML eo 
Sccalstasoti ig<cr> 


BLINKS OnsFllsEslauaf LE Quyak 1 LES 
ay Os 0Is OVE _— n> 
VCOVERLAY I <cr> 


RINKS OafLLE of kL pi ee &<cr> 
| OMIA (0 0W2e EN ject 
MOREA VCOVER ERT OCoT> 


LLB 
dolinoor@n 


BL INK8 6) LLEBiapiFLLEI&Sor > 


UNK “OVERLAY &<cr> 


&s Scin> 
Ov2 TUNK<c r> 


Rest Hira se US, E.Ri/:PRO,G,.( ,0.Bi 
Em TO) WESiFID.O:3 Seda heey 
BEAD R PINT<er> 


BL LN. K8.6i92)M 0.0.3. TEM Pr OBileaBiLN.Deakicic > 
PEIPRIPNT CONTROLS! (NOL TINE S:ausi<ie'r > 
PEINOCOMMENTS, NOSYMBOLS) <cr 
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Comments 


Public information concerning only DATA1, DATA2, 
LABEL3, and PROC4 is placed in the object file and 
print file. 


All public symbol information will be included in the 
print file and output file. 


This example will produce a file containing only the 
absolute public symbol records from :F1:8087.LOC. 
The object file will be :F1:8087.LNK. 


This will resolve the references in ROOT.OBJ to 
absolute public symbols in the separately linked and 
located overlays OV1 and OV2. 


This produces an object file containing no debug or 
public information. 


This confirms that the line and symbol information 
should be kept in the print file. 


This will change the translator-assigned name 
CGROUP to THE@CODE. A subsequent linkage 
would not combine THE@CODE with a group named 
CGROUP. 


This changes the name of the CODE group to 
CGROUP. 


This tells the loader that 15FFH bytes of code is the 
minimum requirement for MEMORY. The new max- 
imum size of MEMORY is 35FFH. 


This increments MEMORY’s minimum size by 1FFH 
(7951D) bytes. The maximum size of MEMORY is 
equal to the old minimum size plus 3FEH (15902D). 


The local symbol records will be included in the 
object file. 


PURGE is a_ shorthand for NOSYMBOLS, 
NOCOMMENTS, NOPUBLICS, NOTYPE, and 
NOLINES. 


SYMBOLCOLUMNS has no effect, since BIND was 
not specified. 


The symbol table will be printed on a line printer. 


LIBMOD will retain its type information. 


Control 
PUBLICS/NOPUBLICS 


PUBLICSONLY 


PURGE/NOPURGE 


RENAMEGROUPS 


SEGSIZE 


SYMBOLS/NOSYMBOLS 


SYMBOLCOLUMNS 


TYPE/NOTYPE 


iRMX 86 LINK86 EXAMPLES 


Examples 


SNK 8 6ausFsucaTE 
+ ae 
COAT 
BLINK by 
+ UG 


hE M Pee es ER 


ea PMUSERSETE™PUBLICS<cr> 


SL INKS. 6.0P-UB, iL 
Pe E28 087" toc<cr 


BLINKS GuasiFsl ROOT OB dy 
+x Eeiipy silliest 


BLINK86 sFI:INDEX.OBJ PURGE<cr> 


BLINKS 6,92 WDOTEINA LAO Bly 
A RINTCONTROLS CNOPURG oe: 


poenae. r> 


SIL INKS Ojy2ifsl PLMPRGin0 
RENAMEGROUP Upsecrou 
PATHEACODE)<crr 


- Se WD SAS MPR Ge 
PERENAMEGROUPS (COD 


sb Sor 


INKS GpusiFiD ue OB 
ee SYSTE ; —— 
Ps EGS TZ SF cir> 


redt+ 20 00H) )<cr> 


SL LNKS6 ee NES sO Buliauude<c > 
Pry = \WiD) ORES) SEG: sie yam, 
oy aR PRES 


BL INKS Ona3 esc EM Pra Bligakes 
i: palates Terese 20 r> 
Was yusoLscer> 


- Pes 
a]: HOMISMISTEN/USE 


rm boat 


PPURGE<CIR> 
- ES R<cr> 
Ras ynsctteol uted’ 


- Ee Ce ea 
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Comments Control 


The cross-reference listing will have 35 lines on each 
page. 


The cross-reference listing will be 100 characters 
wide maximum per page. 


The pathname of the print file will be :FX1:MYFILE. 


The message in the TITLE control must be placed on 
one line. lf the message contains special characters, 
it must be enclosed in single quotes (’). 


PAGELENGTH 


PAGEWIDTH 


PRINT 


TITLE 


CREF SO.n Flin LLEA 


iRMX 86 CREF86 EXAMPLES 


Examples 


pete Ts &<cr> 


PSIPAGELENGTH (35) 


SCREF-86suz:PROGPROGRAMy &<c r> 
«+B : PROGSILIB (HOD acct> 
PPD AGEWTDTH (100% 


CREF 865 


wer MODULE2) &<cr> 
PEIPRINT (Cs 


EXUoPLLES (MODULE, 
PXTEMYETLE) <cr> 


ACREF SO. MY PROG, AI SPROGHERPROG, 
PF1M (LB PHT SiT BY, HERTS TPUENe<cr> 
a COHAVICR FERENCE" Mice 
PEPAGEWTDTH(105)'<er> 


"eu 
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Comments 
Three object files are added to the USER.LIB. 
Three modules from the library LIB.ABC are added 
to :FD0:PROJ.TOM. 


This command will produce an empty library file 
called TOMS.LIB. 


Four modules are deleted from the library USER.LIB. 


iRMX 86 LIB86 EXAMPLES 


Control Examples 
ADD WA DDewssFdsSUNwkitenCOS,:F1:TAN TO &<cr> 
Mes: cOlcuseR- Ute eee 


BAA D. 
Er aT 


Digi D02LIB.ABCCHODI MOD2, MOD3) &<cr> 


FDO PROU. TOM<cr> 


CREATE MICREATE :WOO:SYSTEM/TOMS.LIB<cr> 
* 


CREATE :FO:USER.LIB<cr> 


DELETE MOELETEwhX ts USEReLIBCTEMP1, &<cr> 
ST EMD SUM TEM TMP. TEST ICC R> 


BD E,LE. EoasF-0,2i1.0 
SP APER TAPE 


EXIT EXIT <cr> 
LIST BILIST USER. LIB<cr> 


USER.LIB 
TEMP 
TEST 
EXEC 
MAIN 
LOOP 
w LIST USER. LIB(TEMP, TEST) <cr> 
USER. LIB 
TEMP 
TEST 
LIST USER. LIB, TEMP. LIB<cro| 
USER.LIB 
TEMP 
TEST 
EXEC 
MAIN 
LOOP 
TEMP .LIB 
MODULE1 
MODULE3 
MODULETC 


Ory IBCFLOPPY, CRT, &<cr> 
<cr> 
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Comments 


If SEG1 is byte alignable, it will be located at 15FFH. 
If SEG2 is byte or word alignable, it will be at 4F5AH. 


Address assignment of groups, segments, and 
classes can be in any order, as long as addresses do 
not conflict with existing absolute addresses. 


A long jump to GO will be placed at location 
OFFFFOH. 


The initialization code is placed at address 32768 
decimal (8000H). 


No initialization code will be produced. 


LINES is the default, so it need not be specified. 


This statement removes all debug records from the 
object file, but keeps the information in the print file. 


NOPUBLICS is implied by PURGE, but PUBLICS 
overrides it. 


SEG@A of CLASS1 will be the first relocatable 
segment located. SEG@B will be next, followed 
immediately by any other segments contained within 
CLASS1. The extra segments in CLASS1 (and all of 
the segments in CLASS2) are located in the order in 
which they are encountered. Finally, the list in the 
SEGMENTS subcontrol is handled. 


Control 
ADDRESS 
BOOTSTRAP 
COMMENTS/NOCOMMENTS 


INITCODE/NOINITCODE 


LINES/NOLINES 


MAP/NOMAP 


NAME 


OBJECTCONTROLS 


ORDER 


iRMX 86 LOC 86 EXAMPLES 


Examples 


TA DDRESSIESCS ATS 
rE! 


EGMENiTe 
PEIOVERLAYS CIS F PHYS 


WNGLISS2Ne. 
G2CHFSAH)) <tr> 


OCS OnasiFilstsL STi: Kool OnLOGL 
PFA DDRESSES (SEGMENTSOSEGTINCLASSING <er 
sas ( 2310) )AMGROUPSIGCGROUPCODHDiDGROUP &< 
ay OOOOH IS CLASSES(MEMORY'CTSO00H 


SOC 86: WDLsUSERATESTaLNK. &<cr> 
PISTART(GOY BOOTSTRAP CCT> 


mLOC86 :F1:SOURCE.LNK NOCOMMENTS<cr> 
mLOC86 sFIsTEMP.LNK COMMENTS<cr> 


-y C8OHFXIZPROGDL AFORK.LNK &<cr> 
ESI INTTCODEC3 2768) <cor> 


0 
mLOC8O :FISTEST.LNK NOINITCODE<cr>| 
mLOC86 ZFI:RUN.LNK NOLINES<cr>| 
mLOC86 SFIZTEST. LNK<cr>| 

mLOC86 sFITESTER.LNK MAP<cr> 


- Re B.6yq3,F.D 0;2,G.0.N Erg lsN Kya TiOjpn&iScr> 


ii: FDO THERMAL OVYNOMAPSer> 
LOC 8 OauharS HORT 
Re crarding a VER 


SL O.C8.6susFchsUPWARDiaLNKes& <cin> 
TIO BVECTCONTROIM iouinesie <cr> 
SEIN OCOMMENTS es NOSYMBOLS)<cr> 

IuaLNK 
(PURG! 


LINK NAM Enon? 
"LONG:MODULE)<cr> 


&<cin> 
EY PUBLICS) <cr> 


ISMSEGUACLASSS, &<en> 
LASS CRD 
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Comments 


The print file is :F1:TEMP1.MP2. 


The print file is :FDDO:INTERRUPT.MP2. 
The print file is :F1:MAP. 


Information about line numbers is removed from the 
print file. 


All but the segment information is removed from the 
print file. 


No public information is included in the output files 
(: USER:PRIVATE.MP2 and :USER:PRIVATE). 


All public information will be included in both the 
print file and output file. 


The object file contains no public or debug informa- 
tion, and the symbol table does not appear in the 
print file. 


The line and symbol information will be kept in the 
print file. 


This control reserves the high-order 64K of memory. 
A 200H and a 100H section of memory at the top and 
bottom of memory are reserved. 


The size of segment MEMORY will be increased by 
2000 bytes. 


The size of segment MYSEG will be decreased by 
511 bytes. 


The new segment size for XENDA is 7770 bytes. 


:FD1:AUTO will start at IGNITION. 

:PROG:HALTS will start at location 200H. 

This statement will include the local symbol records 
in the object file and the symbol information in the 


print file. 


PURGE is a shorthand for NOSYMBOLS, 
NOCOMMENTS, NOPUBLICS, and NOLINES. 


The symbol table will be printed on a line printer. A 
line printer line can hold a four-column symbol table. 


Control 
PRINT/NOPRINT 


PRINTCONTROLS 


PUBLICS/NOPUBLICS 


PURGE/NOPURGE 


RESERVE 


SEGSIZE 


START 


SYMBOLS/NOSYMBOLS 


SYMBOLCOLUMNS 


iRMX 86 LOC 86 EXAMPLES 


Examples 


BLOC Bb6satF uP RO Gul N Kes 
eet: FVETEMPT TST PRIN. 


mLOC86 sFODO: INTERRUPT.LNK<cr> 


mLOC86 sWOO:PROG.LNK PRINT(:F1:MAP)<cr> 


BLO C8 On FLiLINEAR LINK: &<ce> 
SeIPRINTCONTROLS(NOLINES) <tr> 


SLOCROetWOLiDIRUASBOLRAPR«LNK &<cr> 
ePRINTCONTROLS (PURGE) <cr> 


miOC86 sUSER:PRIVATE.LNK NOPUBLICS<cr> 


BLOC 8 OusPROGs TEXT NiKes 
SEINOPUBLICS PUBLICS <cr> 


mLOC86 sF3:PROJ5.LNK PURGE<cr> 


LOC 8.6p52FX.0,:,8.0.2.0.9 iL NKesPURGEoe&<c r> 
PFIORINTCONTROLS “CNOPURGE)'<cr> 


i L 0:0 8. Opus Fut 


Fl LOWMEMaLNKo RESERVE &<cr> 
ead (0'F 00001 


H TO OFFFFFH)<cr> 


SL O.C 8 Gusti. uz HUGO SEN Ke RESERV Es &<cn> 
(OOHMTO O200HMOFFFOOW TO OFPFFFH) <cr> 


mLOC8OpsW DAD IRECAGROW.LNK SEGSIZE &<cr> 
oad (MEMORY (#2000) )<cr> 


LOCEOuSEGPROBaLNKwSEGSIZE &<cr> 
ary (MYSEG (CT FFH)) <Cr> 


BLOCS Own RPLACEGLNK SEGSIZE &<cr> 
Prd (KENDA CTT ?OY)<Cr> 


mLOC86 :FDT:AUTO.LNK STARTCIGNITION) <cr> 


mLOC86 GESHTA.LNK SYMBOLS<cr> 


mLOC86 sF3:TEST.LNK PURGE<cr> 


Salita Ne &<cr> 


BLOC 8 Gres USERGLLNKE Dil NiKeueGcun> 
eEISYMBOLCOLUMNS ( RM cers 


- 
Ps YMBOLCOLUMN 
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absolute object file formats, A-1 
absolute object modules, 1-2 
AD, 5-3 
address, 
in ADDRESSES control, 5-3 
in ASSIGN control, 2-4 
in INITCODE control, 5-6 
in RESERVE control, 5-16 
ADDRESSES, 5-3 
addressing, 
A, 4-2 
absolute, 1-4, 2-4 
ADD, 4-2 
8086, 1-5 
relative, 1-4 
alignment, 
boundaries, 1-8 
of segments, 1-7 
AR, 2-5 
AS, 2-4 
ASSIGN, 2-4 
available memory, effect of, C-1 


BI, 2-6 

BIND, 2-6 

BOOTSTRAP, 5-4 

bound modules (see LTL modules) 
BS, 5-4 


C, 4-3 
class, 8086, 1-9 
CLASSES, 5-3, 5-11 
class name, 
in ADDRESSES control, 5-3 
in ORDER control, 
LINK86, 2-15 
LOC86, 5-11 
in SEGSIZE control, 
LINK86, 2-23 
LOC86, 5-17 
CM, 2-7 
COMMENTS, 
in OBJECTCONTROLS, 
LINK86, 2-14 
LOC86, 5-10 
in PRINTCONTROLS, 
LINK86, 2-18 
LOC86, 5-13 
LINK86 control, 2-7 
LOC86 control, 5-5 
control summary, 
CREF86, E-1 
LIB86, F-1 
LINK86, D-1 
LOC86, G-1 
CREATE, 4-3 


CREF86, 

controls, 
PAGELENGTH, 3-3 
PAGEWIDTH, 3-4 
PRINT, 3-5 
TITLE, 3-6 

control summary, 3-2 

error messages, E-1 

in development process, 1-1! 

input, 3-1 

invocation, 3-2 


iRMX 86 invocation examples, J-19/J-20 | 


output, 3-1 
print file, 3-7 


Series II] invocation examples, I-23/1-24 


use of libraries, 1-3 
cross-reference listing, 3-7 
CS, 5-3, 5-11 


D, 4-3 

data records, 8086, A-3 

debug records, 
LINK86, 2-21 
LOC86, 5-15 

DELETE, 4-3 


E, 4-4 
ENDREC, A-7 
error messages, 
CREF86, E-1 
LIB86, F-1 
LINK86, D-2 
LOC86, G-2 
OH86, H-1 
examples, iRMX 86 
invocation, 
CREF86, J-19/J-20 
LIB86, J-21/J-22 
LINK86, J-13/J-14 
LOC86, J-23/J-24 
OH86, J-12 
program development 
CREF86, J-3 
LIB86, J-5 
LINK86, J-6, J-9 
LOC86, J-10 
examples, Series III, 
invocation, 
CREF86, I-23/1-24 
LIB86, 1-25/1-26 
LINK86, I-17/1-18 
LOC86, I-27/1-28 
OH86, 1-15 
program development, 
CREF86, 1-6 
LIB86, I-7 
LINK86, 1-2, I-5, I-8, I-11, I-14 
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cross-reference information, 3-8 


header, 3-7 

module list, 3-8 

warnings, 3-7 
LINK86, 

error messages, 2-30 

group map, 2-28 

header, 2-27 

link map, 2-11, 2-27 

symbol table, 2-29 
LOC86, 


errors and warnings, 5-24 


memory map, 5-23 
symbol table, 5-21 
print file name, 
LINK86, 2-17 
LOC86, 5-12 


program development, 1-1 


PU, 
LINK86, 2-21 
LOC86, 5-15 
PUBLICS, 


in LIB86 LIST control, 4-6 
in OBJECTCONTROLS, 


LINK86, 2-14 
LOC86, 5-10 


in PRINTCONTROLS, 


LINK86, 2-18 
LOC86, 5-13 
LINK86, 2-19 
LOC86, 5-14 
PUBLICSONLY, 2-20 
public symbol, 1-2, 5-18 


public symbol cross-references, 3-7 


public symbol records, 
in libraries, 4-6 
LINK86, 


PUBLICS/NOPUBLICS, 2-19 
PUBLICSONLY, 2-20 


LOC86, 5-14 
PURGE, 


in OBJECTCONTROLS, 


LINK86, 2-14 
LOC86, 5-10 


in PRINTCONTROLS, 


LINK86, 2-18 
LOC86, 5-13 
LINK86, 2-21 
LOC86, 5-15 
PW, 3-4 


record formats, 
end, A-7 
L-module header, A-6 
module end, A-9 
overlay definition, A-7 


physical enumerated data, A-10 
physical iterated data, A-10 
register initialization, A-8 
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